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• spectral type
• surface gravity/age
• luminosity 
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– Allers (2005), Allers et al. (2006a,b)
  Spitzer excess & resolved binary
  IR spectral types of M7.5/M8
  masses of 50/60 MJup and age ~40 Myr

– Jayawardhana et al. (2006a,b)
optical spectral types of M9/M9.5-L0
assumed member of Ophiuchus cloud (<1 Myr)
masses of 14/7 MJup; “planetary mass” binary

– Close et al. (2006)
IR spectral types of M9 and M9.5
masses of 17 and 14 MJup
age ~ 5 Myr

Young low-mass binary Oph 1622-2405 

Primary is M7.25 …not M9

Dwarf standards
-> M7.5

Dwarf/giant
-> M7.25

similar to 
2M 0535A+B
(54/34 MJup)

same as
2M1101A

disagrees with
M9 dwarf

disagrees with
M9 dwarf/giant

disagrees with
young M9

Luhman et al. 2007
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Secondary is M8.75 …not M9.5-L0

Dwarf standards
-> M9

Dwarf/giant
-> M8.75

slightly later
than 2M1101B

disagrees with
M9.5 dwarf

disagrees with
young M9.5

disagrees with
young L0

Luhman et al. 2007

Binary is younger than field dwarfs (<1 Gyr)
…but older than Taurus (>1 Myr)

Luhman et al. 2007
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Binary has same age as Upper Scorpius (~5 Myr)

Luhman et al. 2007

Positions on H-R diagram consistent with Upper Sco

2M1101A and BUpper Sco
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Rather than a 1 Myr planetary-mass binary, 
Oph 1622-2405 is a 5 Myr brown dwarf binary

Upper Sco 2M1101A and B

M6V

T6V

L6V

IRoptical
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optical = M6

but M6V has
weaker H2O

dwarf standards
produce a type
that is too cool
(McElwain et al.
for GQ Lup B)

-> use young
objects with
optical types as
IR standards

V410 X-ray 3

M6V

L0V

H2O

H2O

Estimating Masses 

2M0535A/B
(Stassun et al. 2006)

GQ Lup B
(Neuhauser et al. 2005)

2M1207B
(Chauvin et al. 2004)

DH Tau B
(Itoh et al. 2005)

CHXR73B
(Luhman et al. 2006)
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Summary
• Measure spectral types w/ optical spectra when possible
• For both optical and IR spectra, use young free-floating

brown dwarfs (not dwarfs) as the standards
• Constrain ages by comparing gravity sensitive lines to

those of low-mass objects with known ages
• Estimate spectral types, ages, masses with uniform

methods for reliable comparison
• Estimate masses with methods and models that are

tested against available observational constraints


